Electronic Version 
Stylesheet Version vl.1.1 

Description 
GEARSHIFT UNIT FOR MOTOR VEHICLES 

Cross Reference to Related Applications 

[0001] The present application is a continuation patent applica- 
tion of International Application No. PCT/SE02/01076 
filed 4 June 2002 which was published in English pursuant 
to Article 21(2) of the Patent Cooperation Treaty, and 
which claims priority to Swedish Application No. 
0101950-4 filed 5 June 2001. Both applications are ex- 
pressly incorporated herein by reference in their en- 
tireties. 
Background of Invention 

Technical Field 

[0002] The invention relates to a gearshift unit of a so-called 
shift-by-wire type for motor vehicle; that is to say, a 
gearshift unit for electronic transmission control. The 
gearshift unit according to the invention is primarily in- 
tended for use in a driver's cab of a truck, but can also be 
advantageously used in other types of vehicle such as 



conventional passenger cars, so-called minivans, multi- 
purpose vehicles (MPVs) and sport-utility vehicles (SUVs). 
The gearshift unit provides a gearshift unit of the afore- 
mentioned type affording a greater safeguard against un- 
intentional exit from the neutral position and one which 
enables the neutral position to be reached from other 

gearshift positions without wasting time. 
Background Art 

[0003] More and more vehicles are nowadays being equipped 
with gearshift units intended for electronic transmission 
control in which various gearshift positions are communi- 
cated to the gearbox by electronic signals without the ex- 
istence of any mechanical clutch. In known gearshift units 
of this type, it is usual to fit locking units in order to pre- 
vent the gearshift lever accidentally leaving the selected 
gearshift position and to provide a distinct gearshift posi- 
tion in which the driver can feel that the gearshift has as- 
sumed its correct position. One problem with the known 
solutions is that a driver must perform a more compli- 
cated operation since, on the one hand, he has to release 
the locking mechanism, and on the other must find the 
neutral position in those situations where the neutral po- 
sition needs to be rapidly engaged. An example of a situ- 



ation in which the neutral position must be rapidly en- 
gaged is where a driver has to correct a skid. Where a 
manual gearbox is used, the neutral position can be easily 
obtained by depressing the clutch pedal. There is no cor- 
responding facility in a gearshift unit with electronic 
transmission control. It is usual, however, to prevent acci- 
dental engagement of the reverse gear in that, in the ab- 
sence of any pressure on a button or its depression by the 
driver, the gearshift is locked between the neutral and re- 
verse positions. This means, however, that the neutral po- 
sition cannot be reached directly without additional move- 
ments on the part of the driver when the reverse gear is 
engaged. The time wasted as a result of this lock makes 
rapid maneuvers more difficult for the driver, which 
makes the vehicle less comfortable to drive in critical situ- 
ations. 
Summary of Invention 

[0004] A n object of the invention is therefore to provide a 

gearshift unit for electronic transmission control in which 
the neutral position can be reached rapidly. Equipping the 
gearshift unit with a locking unit, which is designed to as- 
sume a first locked position when the gearshift is pre- 
vented from passing the neutral position, and a second 



opened position when the gearshift is allowed to pass the 
neutral position. Locking units are omitted from other ac- 
tive gearshift positions in the gearshift unit which firstly 
provides a neutral position that is freely accessible from 
the active gearshift positions solely by rotating the 
gearshift lever about a main pivot axis without deactivat- 
ing locking elements. Secondly, a gearshift unit is pro- 
vided in which the driver can easily find and detect that 
the gearshift lever has assumed the neutral position, since 
the neutral position is the position in which the gearshift 
lever is restrained when turning the gearshift lever. The 
gearshift lever is thus arranged so that it can rotate about 
the main pivot axis for forward and return movement 
along a slot in which the gearshift positions are set out in 
the usual way. 

[0005] Locating the gearshift unit in direct proximity to the 
driver's seat was also previously known in the case of 
gearshift units for electronic transmission control, it being 
possible to fold the entire gearshift unit down sideways or 
to shift it rearwards in order to facilitate access to the 
sleeping compartment of the cab. A problem with these 
solutions, however, is that the gearshift unit takes up a 
considerable amount of space in the cab even in its folded 



or stowed position, which represents a decided disadvan- 
tage in a cab where otherwise optimum use is made of the 
space. According to a first preferred embodiment, this 
problem is solved in that the gearshift lever is tiltable, by 
rotating it about the main pivot axis between the active 
position range and a tilted position in which the gearshift 
lever is aligned in or below the seat plane of the driver's 
seat. This solution permits a very compact gearshift unit 
construction affording good cab comfort. 

[0006] Another problem with known solutions is that the drive 
gear, that is to say the normal gear for driving forwards, 
can be accidentally engaged by the driver inadvertently 
knocking the gearshift lever so that it is brought from the 
neutral position into the drive position. As a result of such 
accidental engagement of gears, the vehicle can start to 
move uncontrolledly, presenting a risk both to the driver 
and his surroundings. According to a preferred embodi- 
ment of the invention, this problem is solved in that the 
locking unit is designed to retain the gearshift lever in the 
neutral position until the locking unit has assumed a sec- 
ond opened position. 

[0007] | n a preferred embodiment of the invention, the gearshift 
unit is firmly fixed to a sprung part of the driver's seat. 



[0008] Furthermore, in the preferred embodiment of the inven- 
tion the gearshift lever is provided with a pivot pin ar- 
ranged at a distance from the main pivot axis, the pivot 
pin, through manipulation of the gearshift lever, being 
designed to run either in a first, active slot in order to as- 
sume active gearshift positions or in a second tilting slot 
for assuming a tilted position. 

[0009] | n the preferred embodiment of the invention, the active 
slot is furthermore connected to the tilting slot solely by 
way of an intermediate neutral position slot, the position 
of which corresponds to the gearshift neutral position. 

[0010] | n an advantageous embodiment, the pivot pin is de- 
signed, by means of spring-loading, to be retained in the 
neutral position slot when the neutral position has been 
assumed either from the active slot or from the tilting 
slot. 

[001 1] The spring-loading is suitably achieved by two spring ele- 
ments arranged in opposition to one another. The pivot 
pin is preferably axially displaceable along an axis of 
symmetry of the gearshift lever. 

[0012] Furthermore, the pivot pin, at least in one direction, 

projects essentially at right angles to the axis of symmetry 
of the gearshift lever. 



[0013] | n a suitable embodiment, the active slot and the tilting 
slot run essentially radially around the main pivot axis of 
the gearshift lever. 

[0014] The gearshift is preferably provided with operating ele- 
ments for axial displacement of the pivot pin along the 
axis of symmetry of the gearshift lever, the operating ele- 
ments being designed to act upon the pivot pin with a 
force exceeding the spring force from the spring-loading. 

[0015] According to one embodiment of the invention, the oper- 
ating elements comprise (include, but are not limited to) a 
first element for introducing the pivot pin into the active 
slot so that the gearshift lever can be moved between the 
active gearshift positions, and a second element for intro- 
ducing the pivot pin into the tilting slot thereby allowing 
the gearshift lever to be tilted. 

[0016] The first element preferably comprises a ramp sloping at 
an inclined angle towards the axis of symmetry of the 
gearshift lever, the ramp being rigidly connected to the 
pivot pin, and a button element, interacting with the ramp 
and arranged so that it is displaceable essentially at right 
angles to the axis of symmetry, the ramp and hence the 
pivot pin being displaced along the axis of symmetry of 
the gearshift lever when a driver presses the button ele- 



ment against the ramp. 
[0017] | n t he preferred embodiment of the invention, a sensor is 
furthermore designed to detect the pivot pin positions ex- 
clusively in the active slot or in the neutral position slot 
and then to deliver corresponding position signals to the 
transmission system of the vehicle, so that position sig- 
nals cannot be emitted when the pivot pin is in the tilting 
slot. 

[0018] | n an especially preferred embodiment of the invention a 

logic unit situated in the vehicle is furthermore designed 

to activate the vehicle parking brake, provided that both 

of the following conditions are fulfilled: (a) the logic unit 

receives a first signal from a sensor situated in the 

gearshift unit, the first signal indicating that the gearshift 

lever is in its tilted position; and (b) the logic unit receives 

a second signal from a sensor situated in the vehicle, the 

second signal indicating that the vehicle is stationary. 
Brief Description of Drawings 

[0019] The invention will be described below through exemplary 
embodiments, with reference to drawings attached, in 
which: 

[0020] pig. 1 shows a broken, partial view of a driver's seat pro- 
vided with a tiltable gearshift lever situated in an active 



gearshift position and configured according to a preferred 

embodiment of the invention; 
[0021] pig. 2 shows the gearshift unit of Fig. 1, but with the 

gearshift lever in a tilted position; 
[0022] pig. 3 shows a greatly simplified and partially cut-away 

view of a gearshift mechanism, configured according to a 

preferred embodiment of the invention, in an active 

gearshift position; 
[0023] Fig. 4 shows the gearshift mechanism as in Fig. 3, viewed 

from the opposite side, and with the gearshift lever in the 

neutral position; and 
[0024] Fig. 5 shows the gearshift mechanism of Figs. 3 and 4, 

but with the gearshift lever shown in its tilted position, as 

well as including diagrammatically represented sensors 

for delivering gear position signals to the gearbox and for 

activating the parking brake. 
Detailed Description 

[0025] Fig. 1 shows a preferred embodiment of the invention in 
which the gearshift lever is tiltable. In an alternative em- 
bodiment of the invention (not shown), the entire 
gearshift unit is tiltable. The reference number 1 generally 
denotes a gearshift unit for a motor vehicle (not shown). 
In the preferred embodiment of the invention, the 



gearshift unit 1 is firmly fixed to a sprung part of a 
driver's seat 2. The sprung part consists of the seat part 3 
of the driver's seat 2. In alternative embodiments of the 
invention (not shown), the gearshift unit 1 may instead be 
mounted directly on an unsprung driver's seat of the gen- 
eral type used, for example, in passenger cars, or else- 
where in the cab or interior space, for example directly 
adjoining a center console situated between driver's seat 
and front passenger seat. 

[0026] The gearshift unit 1 comprises a gearshift lever housing 4 
and a gearshift lever 5. The gearshift lever 5 is supported 
about a main pivot axis 6 in the gearshift lever housing 4. 
The main pivot axis 6 is not shown in Figs. 1 and 2, but is 
shown in Figs. 3-5, with reference to which a preferred 
embodiment of the gearshift unit 1 will be discussed in 
greater detail hereinbelow. The main pivot axis 6 is es- 
sentially aligned in the transverse direction of the vehicle, 
the gearshift lever 5 being moved forwards or backwards 
when assuming the various gearshift positions. 

[0027] The gearshift lever 5 is furthermore arranged so that it 
can be tilted about the main pivot axis 6 between an ac- 
tive position range for active gearshift positions and a 
tilted position in which the gearshift lever 5 is aligned 



horizontally in or below the seat plane of the driver seat 2. 
The seat plane is represented by the seat part 3 of the 
driver's seat 2. In Fig. 1, the gearshift lever 5 is shown in a 
gearshift position in which the gearshift lever 5 is project- 
ing relatively upright from the gearshift lever housing 4. 
Fig. 2 shows the gearshift lever 5 in a tilted position. In 
this position, the gearshift lever is tilted forwards in the 
direction of the vehicle. The length of the gearshift lever 5 
is adjusted in such a way that the gearshift lever 5 does 
not project beyond the leading edge 7 of the seat 2. 
[0028] The function of a gearshift mechanism 8 configured ac- 
cording to the teachings of the invention will be described 
in more detail below with reference to Figs. 3, 4 and 5. 
The gearshift mechanism 8 is simplified for the sake of 
clarity. The gearshift mechanism 8 comprises a rod 17, 
which is pivoted about the main pivot axis 6. The main 
pivot axis 6 is fixed to a frame 9 firmly connected to the 
gearshift lever housing 4. The rod 17 is furthermore pro- 
vided with a pivot pin 10 arranged at a distance from the 
main pivot axis 6. The pivot pin 10 is designed, through 
manipulation of the rod 17, to run either in a first, active 
slot 11 for active gearshift positions or in a second tilting 
slot 12 for assuming an inactive and tilted position. The 



active slot 11 is connected to the tilting slot 12 solely by 
an intermediate neutral position slot 13, the position of 
which corresponds to the neutral position of the gearshift 
lever 5. Here, all slots 11, 12, 13 are designed as a con- 
nected shifting gate 14 recessed in the frame 9. By means 
of this design, the gearshift lever 5 can only be tilted into 
its tilted position from the neutral position, and when the 
gearshift lever 5 is to be turned up into the active position 
it can only be turned up into the neutral position. 

[0029] | n pig. 3, the gearshift lever 5 is shown in an active 

gearshift position, the pivot pin 10 being situated in the 
active slot 11 of the shifting gate 14. 

[0030] The rod 17 is designed, through spring-loading from two 
centering coil springs 15 and 16 acting in opposition to 
one another, so that the pivot pin 10 is retained in the 
neutral position slot 13 when the neutral position is as- 
sumed either from the active slot 11 or from the tilting 
slot 12. The slot 12, the pivot pin 10 and the centering 
coil springs therefore constitute a locking unit. The neu- 
tral position is shown in Fig. 4, in which the rod 17 is 
locked in the neutral position slot 13 by virtue of the fact 
that the pivot pin is located between the essentially radi- 
ally directed surfaces of the intermediate neutral position 



slot by the two coil springs 15 and 16. The spring-loading 
may alternatively be provided by spring elements other 
than the coil springs 15 and 16 shown in the figures, pro- 
vided that they create a similarly centering action. 
[0031] | n the gearshift unit 8, a cylindrical sleeve 18 is firmly 

supported around the main pivot axis 6. A central rod 17 
is arranged, axially displaceable, in the sleeve. The rod 17 
is axially displaceable along an axis of symmetry 19 of the 
sleeve 18. Since the pivot pin 10 is firmly fixed in the rod 
17 and projects therefrom essentially at right angles to 
the axis of symmetry 19, the pivot pin 10 is therefore also 
axially displaceable along the axis of symmetry 19. In or- 
der to permit this facility for axial displacement on the 
part of the pivot pin 10, the cylindrical sleeve 18 is pro- 
vided with an elongated slot 21, which likewise extends in 
the direction of the axis of symmetry 19. The upper coil 
spring 15 in relation to the sleeve 18 bears upwardly 
against an upper step washer 22 and downwardly against 
the upper end surface 23 of the sleeve 18. The lower coil 
spring 16 in relation to the sleeve 18 correspondingly 
bears upwardly against the lower end surface 24 of the 
sleeve 18 and downwardly against a lower step washer 25. 
The upper and lower step washers 22, 25, respectively, 



are firmly fixed to the rod 17. 

[0032] As can clearly be seen from Fig. 4, the active slot 11 and 
the tilting slot 12 run essentially along a radius around 
the main pivot point 6 of the gearshift lever 5. In the pre- 
ferred embodiment as shown in the figure, the tilting slot 
12 runs, in relation to the main pivot axis 6, along a ra- 
dius radially inside the active slot 11. In an alternative 
embodiment (not shown), however, the reverse may apply, 
that is to say the active slot 11 runs, in relation to the 
main pivot axis 6, radially inside the tilting slot 12. 

[0033] The gearshift unit 8 is further provided with operating el- 
ements 26, 27 for axial displacement of the pivot pin 10 
along the axis of symmetry 19 of the sleeve 18. The oper- 
ating elements 26, 27 comprise a first element 26 for in- 
troducing the pivot pin into the active slot 11, so that the 
gearshift lever 5 can be moved between active gearshift 
positions, and a second element 27 for introducing the 
pivot pin 10 into the tilting slot 12, thereby allowing the 
gearshift lever 5 to be tilted. 

[0034] The first element 26 comprises a ramp 28 sloping at an 
inclined angle towards the axis of symmetry 19 of the 
gearshift lever 5, the ramp being rigidly connected to 
pivot pin 10. The first element 26 furthermore has a but- 



ton element 29 interacting with the ramp 28. The button 
element 29 is arranged so that it is displaceable essen- 
tially at right angles to the axis of symmetry 19 of the 
sleeve 18, the ramp 28 and hence the pivot pin 10 being 
displaced along the axis of symmetry 19 of the gearshift 
lever 5 when the button element 29 is pressed against the 
ramp 28. The second element 27 consists of a pushbut- 
ton, which acts on the upper end of the rod 17. It can fur- 
thermore be seen from Fig. 1 and 2 that the gearshift 
lever 5 is externally provided with an economically 
shaped knob casing 30, which encloses the rod 17. The 
knob casing is not shown in Fig. 3, 4 and 5. 
[0035] The gearshift unit 8, as can be seen from Fig. 5, com- 
prises a control unit 31, which has a sensor 32 intended 
to detect whether or not the pivot pin is situated in the 
tilting slot located in connection with the active slot 11 
and the neutral position slot 13. The control unit 31 fur- 
ther comprises separate detection elements 33 for detect- 
ing each gearshift position. The control unit 31 hereby 
prevents position signals being emitted when the pivot 
pin 10 is situated in the tilting slot 12. All position signals 
consequently cease as soon as tilting of the gearshift lever 
5 commences, so that the risk of accidental detection of 



an active position when the gearshift lever 5 is tilted can 
be eliminated. 

[0036] The gearshift unit 1 is further designed so that it is possi- 
ble at all times to move the gearshift lever 5 to the neutral 
position without the driver having to press any button ir- 
respective of which position the gearshift lever 5 happens 
to be situated in. This characteristic is important for 
safety reasons, since the driver must be able to rapidly 
and intuitively bring the gearshift lever 5 into the neutral 
position in a critical situation. Furthermore, the spring- 
loading in the neutral position makes it impossible to 
bring the gearshift lever 5 out of the neutral position 
without manipulation of the operating elements 26 and 
27. This locking mechanism reduces the risk of accidental 
engagement of a gear. The design of the locking unit in 
the neutral position slot means that the neutral position 
can be rapidly reached without operating and releasing 
mechanical catches, that the neutral position can be 
rapidly found since the gearshift lever is not allowed to 
pass the neutral position slot when the gearshift lever is 
rotated about the main pivot axis 6 towards the neutral 
position slot, but is instead retained in the neutral posi- 
tion slot by means of a locking unit. The design further- 



more means that, without pressing a button, the gearshift 
lever 5 is locked between neutral position and other 
gearshift positions, and not simply locked between neu- 
tral position and reverse gear, as is the case with previ- 
ously known solutions. This prevents the possibility of ac- 
cidentally engaging the drive position. 

[0037] According to the invention, a logic unit 34 situated in the 
vehicle is furthermore designed to activate the vehicle 
parking brake (not shown) provided that both of the fol- 
lowing conditions are fulfilled: (a) the logic unit 34 re- 
ceives a first signal from a sensor situated in the gearshift 
unit 1, the first signal indicating that the gearshift lever 5 
is in its tilted position; and (b) the logic unit 34 receives a 
second signal from a sensor 36 situated in the vehicle, the 
second signal indicating that the vehicle is stationary. 

[0038] | n the example shown, the logic unit 34 is connected to 
the sensors 35 and 36 by means of lines 37 and 38, re- 
spectively. If both of the aforementioned conditions are 
fulfilled, the logic unit 34 emits a signal via an output sig- 
nal line 39, which activates the parking brake. The brake 
systems used on trucks are almost exclusively pneumatic 
or partially pneumatic brake systems, so that the output 
signal leads to the activation of an electronically con- 



trolled valve (not shown), thereby applying pneumatic 
pressure to the brakes (not shown). The parking brake 
function according to the invention can either be used 
alone as primary parking brake activation, or in combina- 
tion with a conventional parking brake control. The sensor 
36 for detecting whether the vehicle is stationary may 
consist, for example, of known sensors for measuring the 
speed of the vehicle, the logic unit, instead of communi- 
cating directly with a sensor, communicating with a con- 
trol unit forming part of the vehicle. 
[0039] The invention is not limited to exemplary embodiments 
described above and illustrated in the drawings, but can 
be readily modified without departing from the scope of 
the patented claims. For example, the two operating ele- 
ments 26, 27 may be integrally formed in one and the 
same element, such as a two-way toggle switch. 



